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different from that of one who preserves his self-possession in the presence of a dan- 
ger that he realises and dreads. I think it is true that the voluntary actions 
prompted by an emotion have some tendency to intensify it. But, so far as I can 
analyse my own feelings, the pleasures and pains of memory and imagination seem 
to me just as real as those of sensation, and not at all to be confounded with them. 
When I try to subtract all motor reactions and resulting sensations from the feeling 
of fear, for instance, there remains not merely the intellectual perception that the 
event dreaded is not desirable, but the perfectly distinct emotional consciousness 
that I do not desire it. 

This view seems to be favored by the analogy between the relations of sensa- 
tion to reflex movement on the one hand, and of perception to voluntary movement 
on the other, which will, I think, be found to be very complete. We have reflex 
acts which are useful, such as breathing, the beating of the heart, swallowing and 
coughing ; and others, like groaning, weeping, and trembling, which seem to be use- 
less. In like manner, emotions of hope or fear may give rise to voluntary acts cal- 
culated to enable the subject of the emotion to secure or avoid its object. If I burn 
my fingers, my hand is involuntarily snatched away. Such would not be the case 
if the burn caused no pain. If I see that the house is on fire, I try to escape, either 
by extinguishing the fire or by getting out of the house. It seems to me evident 
that I should not do so if the thought of being burned were not painful. Such emo- 
tions may also occasion useless acts, more or less similar to those mentioned above. 
A person who saw no way of escape from a burning house might tremble, weep, or 
groan from fear. 

On the evolutionary hypothesis, it seems easy to understand how the repro- 
duction, by memory or imagination, of certain feelings might bring about move- 
ments like those excited by the original feelings. Professor James would have us 
believe that this reproduction is always, in itself, indifferent, that is, merely intel- 
lectual ; but that it is, nevertheless, capable of setting up the movements which, in 
the case of peripheral stimuli, are the results of pleasure and pain, and that the con- 
sciousness of these movements is, in such cases, the sole cause of the emotional con- 
dition. Such a reversal of relations seems to me highly improbable. Each one 
must decide for himself which view is more in accordance with the facts of his own 
consciousness. 

W. L. Worcester. 



PROFESSOR ERNST MACH'S TERM SENSATION. 

SUPPLEMENTARY TO HIS CONTROVERSY WITH THE EDITOR. 

The Monist, Vol. I, No. 3, contains a controversy between Prof. Ernst Mach 
and myself on some questions of psychophysics in which Professor Mach, having 
reference to an editorial article on " Feeling and Motion," regards sensations as the 
"elements of reality," "while motion," he says, " is a mere mental auxiliary, an 



CRITICISMS AND DISCUSSIONS. 299 

artificial expedient." " Physicists," we are told, " have accustomed us to regard the 
motions of atoms as more real than the green of trees. In the latter I see a (sen- 
sory) fact, in the former a GeJankending, a thing of thought." 

In contradistinction to Professor Mach I maintained that our scientific terms, 
although abstract concepts and things of thought, or noumena, are after all descrip- 
tive of actual facts ; they are symbols representing features of reality. Motions, 
i. e., that which is meant by the term motion, is a reality, and what the chemist 
calls atoms is a definite quality of certain facts of experience. Atoms are not things 
in themselves, as the name seems to suggest, but rather proportional relations con- 
veniently so expressed as if they were ultimate units or concrete little bodies of a 
definite mass or weight. What atoms are, aside from representing the proportions 
in which elements combine, we do not know. We may define " atom" as the mini- 
mal weight in which an element enters into chemical combinations, but such atoms 
have never been an object of observation. For aught we know, they may as little 
be discrete bodies as a curve consists of discrete straight lines, which, as such, 
would be unobservable only because infinitesimally small. The infinitely small 
straight line into which a curve is analysed by mathematicians is a fiction, wisely 
devised for calculating the path of the curve. This fiction is as Professor Mach 
says, an artifice only, not a reality, or as I say, an allegoric expression to characterise 
not whole concrete realities, but certain features of reality in their abstractness. 

Scientific terms are comparable to myths that contain deep religious truths. 
The fiction of the myth is only the vehicle of its meaning. The naked meaning in 
its abstract purity may be difficult to grasp. Thus our imagination steps in and 
completes the picture so as to render it concrete and easily thinkable. 

Now, when several months ago I met Professor Mach at Prague, our conversa- 
tion naturally touched upon the problems which had formed the subject of our dis- 
cussion. Professor Mach assented to my speaking of scientific terms as abstracts. 
That, accordingly, must be considered as the point of agreement. But when I pro- 
posed that the term sensation also was according to my terminology an abstract term 
representing one feature of reality only and excluding other features, Professor 
Mach took exception to it, saying that he understands by sensation reality itself. 
Very well then, this is the difference ; and this difference is after all a difference of 
terms only. I understand by sensation the psychical feature of the data of expe- 
rience only, to the exclusion of what may be called its physical aspect. Sensation 
accordingly, as I use the term, is not the whole of the given reality but only one of 
its qualities. If, as Professor Mach uses the term, sensation is another name for 
reality, the main difference between our views appears to be removed. 

P. Oarus. 



